Characterization of basal and re-inflammation-associated long-term alteration in pain responsivity following short-lasting neonatal local inflammatory insult.
Recently, several studies have suggested that neonatal noxious insult could alter future responses to painful stimuli. However, the manifestations, mechanisms, and even developmental nature of these alterations remain a matter of controversy. In part, this is due to the lack of detailed information on the neonatal sensitive period(s) during which noxious stimulation influences future nociception, and the time-course and distribution of the resultant abnormalities. The present paper describes these parameters in a rat model of short-lasting ( approximately 24 h) neonatal local inflammation of a hindpaw produced by injection of 0.25% carrageenan (1 microl/g). Examinations of paw withdrawal responses to thermal and mechanical stimulations in adult animals, which as neonates were subjected to this insult, showed that the previously-reported long-term hypoalgesia and hyperalgesia are not mutually exclusive outcomes of early noxious experience. Long-term hypoalgesia was apparent at the basal conditions and was equally strong in the previously injured and uninjured paws, which suggests a globally-driven deficit. In contrast, long-term excessive hyperalgesia had the strongest manifestation in the neonatally-injured paw after re-inflammation, indicating significant segmental involvement in its generation. The differences between mechanisms underlying the observed hypoalgesia and hyperalgesia are further underscored by the finding that, while the former is detectable only after animals reach the second month of life, the latter is elicitable immediately upon cessation of the initial neonatal inflammation. Nevertheless, we detected a significant overlap in the neonatal sensitive periods for generation of these effects (both occurring within the first postnatal week). Also, neither the basal hypoalgesia nor excessive re-inflammation-associated hyperalgesia subsided with age and were detectable in 120-125-day-old rats. These finding provide a framework within which the entire complex of long-term effects of early noxious experience can be understood and examined.